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IN THE TITLE: 
Please replace the title with the following: 



LGR6 NUCLEIC ACIDS AND USES THEREFOR 



IN THE SPECIFICATION: 
At page 3, lines 18-24, please replace the text with the following paragraph ^ 



0Zs 



In one embodiment, an LGR6 nucleic acid molecule of the invention is at least 60%, 65%, 70%, 
75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or more homologous to the 
nucleotide sequence (e.g., to the entire length of the nucleotide sequence) shown in SEQ ID NO: 1, SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 T 

as Accession Number 



or the nucleotide sequence of the DNA insert of the pla3mid deposited with ATCC 
or . or a complement thereof . 



At page 5, line 1 throug h page 7, line 31, please replace the text with the following paragraphs: ; 

— In another embodiment, an LGR6 nucleic acid molecule includes a nucleotide sequence encoding 
a protein having an amino acid sequence sufficiently homologous to the amino acid sequence of SEQ ID 
NO:2, SEQ ID NO:5, SEQ ID NO:8, SEQ ID NO: 1 1 , or an amino acid sequence encoded by the DNA 



-er- 



In a 



insert of the plasmid deposited with ATCC as Accession Number tz=z 

preferred embodiment, an LGR6 nucleic acid molecule includes a nucleotide sequence encoding a protein 
having an amino acid sequence at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 
95%, 96%, 97%, 98%, 99% or more homologous to the amino acid sequence of SEQ ID NO:2, SEQ ID 
NO:5, SEQ ID NO:8, SEQ ID NO: 11 , or the amino acid sequence encoded by the DNA insert of the 
plasmid deposited with ATCC as Accession Number , or .= • 

In another preferred embodiment, an isolated nucleic acid molecule encodes the amino acid 
sequence of a mouse or human LGR6. In yet another preferred embodiment, the nucleic acid molecule 
includes a nucleotide sequence encoding a protein having the amino acid sequence of SEQ ID NO: 2, 
SEQ ID NO:5, SEQ ID NO:8, SEQ ID NO:l 1 , or the amino acid sequence encoded by the DNA insert of 

the plasmid deposited with ATCC ao Accession Number , or =• In yet another 

preferred embodiment, the nucleic acid molecule is at least 1899, 2175 or 2901 nucleotides in length and 
encodes a protein having an LGR6 activity (as described herein). 

Another embodiment of the invention features nucleic acid molecules, preferably LGR6 nucleic 
acid molecules, which specifically detect LGR6 nucleic acid molecules relative to nucleic acid molecules 
encoding non-LGR6 proteins. For example, in one embodiment, such a nucleic acid molecule is at least 
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439, 440, 450-500, 500-550, 550-600, 600-650, 650-700, 700-750, 750-800, 800-900, 900-1000, 1000- 
1500, 1500-2000, 2000-2500, 2500-3000, 3000-3500, 3500-3600 or more nucleotides in length and 
hybridizes under stringent conditions to a nucleic acid molecule comprising the nucleotide sequence 
shown in SEQ ID NO: 1, or a complement thereo f, u the nucleotide sequ e n c e of the DNA insert of the 

plasmid deposited with ATCC as Accession Number oi u co mplement thereof . In preferred 

embodiments, the nucleic acid molecules are at least 15 (e.g., contiguous) nucleotides in length and 
hybridize under stringent conditions to nucleotides 1-1381, 1427-1433, 1690-2341, 2701-2868 and 3379- 
3637 of SEQ ID NO: 1. In other preferred embodiments, the nucleic acid molecules comprise nucleotides 
1-1381, 1427-1433, 1690-2341, 2701-2868 and 3379-3637 of SEQ ID NO:l. In another preferred 
embodiment, the nucleic acid molecules consist of nucleotides 1-1381, 1427-1433, 1690-2341, 2701- 
2868 and 3379-3637 of SEQ ID NO: 1 . 

In another particularly preferred embodiment, the nucleic acid molecule comprises a fragment of 
at least 481, 490-500, 500-550, 550-600, 600-650, 650-700, 700-750, 750-800, 800-900, 900-1000, 1000- 
1500, 1500-2000, 2000-2400 or more nucleotides in length and which hybridizes under stringent 
conditions to a nucleic acid molecule comprising the nucleotide sequence shown in SEQ ID NO:4, or a 
complement thereo f, ui the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC 

as Accession Number , o r a complement thereof . In preferred embodiments, the nucleic acid 

molecules are at least 15 (e.g., contiguous) nucleotides in length and hybridize under stringent conditions 
to nucleotides 1-1055, 1231-1290 and 1357-1722 of SEQ ID NO:4. In other preferred embodiments, the 
nucleic acid molecules comprise nucleotides 1-1055, 1231-1290 and 1357-1722 of SEQ ID NO:4. hi 
another preferred embodiment, the nucleic acid molecules consist of nucleotides 1-1055, 1231-1290 and 
1357-1722 of SEQ ID NO:4. 

In yet another embodiment, a nucleic acid molecule of the present invention comprises a 
nucleotide sequence which is 167, 170-200, 200-220, 220-240, 240-260, 260-280, 280-300, 300-320, 
320-340, 340-360, 360-380, 380-400, 400-420, 420^40, 440-460, 460-480, 490-500, 500-550, 537, 550- 
600, 600-650, 650-700, 700-750, 750-800, 800-850, 850-900, 950-1000, 1100-1200, 1200-1500, or 1500- 
1899 nucleotides in length and hybridizes under stringent hybridization conditions to a nucleic acid 
molecule comprising nucleotides 1-1899 of SEQ ID NO:4 or SEQ ID NO:6 , ui t h e n ucleotide sequence of 

the DNA insert of the pla3mid deposited with ATCC as Accession Number ■ 

In another preferred embodiment, a nucleic acid molecule of the invention is at least 250-500, 
500-750, 750-1000, 1000-1200, 1200-1400, 1400-1600, 1600-1800, 1800-2000, 2000-2174, 2175, 2176- 
2200, 2200-2400, 2400-2600, 2600 or more nucleotides in length and which hybridizes under stringent 
conditions to a nucleic acid molecule comprising the nucleotide sequence shown in SEQ ID NO:7 or 9, or 
a complement thereo f, u i the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC 
as Accession Number , or a complement thereof . 
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In another preferred embodiment, a nucleic acid molecule of the invention is at least 1-50, 50- 
100, 100-150, 150-200, 200-250, 250-500, 500-750, 750-1000, 1000-1200, 1200-1400, 1400-1600, 1600- 
1800, 1800-2000, 2000-2174, 2175, 2176-2200, 2200-2400, 2400-2600, 2600 or more nucleotides in 
length and which hybridizes under stringent conditions to a nucleic acid molecule comprising the 
nucleotide sequence shown in SEQ ID NO: 10 or SEQ ID NO: 12, or a complement thereof^Hhe 
nucleotide sequence of the DMA insert of the plasmid deposited with ATCC as Accc^i u n Numbcr_^ 
oi a complement thereof. In preferred embodiments, the nucleic acid molecules are at least 15 {e.g., 
contiguous) nucleotides in length and hybridize under stringent conditions to SEQ ID NO: 10 or SEQ ID 
NO: 12, or a complement thereof. 

In other preferred embodiments, the nucleic acid molecule encodes a naturally occurring allelic 
variant of a polypeptide comprising the amino acid sequence of SEQ ID NO: 2 , ui a n amino acid s equence 

encoded by the DNA insert of the plasmid deposited with ATCC as Accession Number wherein 

the nucleic acid molecule hybridizes to a nucleic acid molecule comprising SEQ ID NO: 1 or SEQ ID 
NO:3 under stringent conditions. In yet other preferred embodiments, the nucleic acid molecule encodes 
a naturally occurring allelic variant of a polypeptide comprising the amino acid sequence of SEQ ID 
NO:5 , u i an amino acid sequence encoded by the DNA insert of the plasmid deposited with ATCC as 

Accession Number , wherein the nucleic acid molecule hybridizes to a nucleic acid molecule 

comprising SEQ ID NO:4 or SEQ ID NO:6 under stringent conditions. In another preferred embodiment, 
the nucleic acid molecule encodes a naturally occurring allelic variant of a polypeptide comprising the 
amino acid sequence of SEQ ID NO:8 , ui ail am i no acid sequence encoded by Hie DNA insert of the 

plasmid deposited with ATCC as A cce ssion Number wherein the nucleic acid molecule 

hybridizes to a nucleic acid molecule comprising SEQ ID NO:7 or SEQ ID NO:9 under stringent 
conditions. In another preferred embodiment, the nucleic acid molecule encodes a naturally occurring 
allelic variant of a polypeptide comprising the amino acid sequence of SEQ ID NO: 1 1 , or an amino acid 

sequence encoded by the DNA insert of the pliumid deposited with ATCC as A cc ession Number 

wherein the nucleic acid molecule hybridizes to a nucleic acid molecule comprising SEQ ID NO: 11 under 
stringent conditions. 



s3 



At page 8, line 29 through page 9, line 4, please replace the text with the following paragraph: 



In a preferred embodiment, the protein, preferably an LGR6 protein, includes at least one 

extracellular domain, at least one leucine-rich repeat, at least one ROD cell attachment site, at least one 
transmembrane domain, and at least one cytoplasmic domain and has an amino acid sequence at least 
about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or more homologous to the amino acid sequence of 
SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8, SEQ ID NO: 1 1 or the amino acid sequence encoded by the 
DNA insert of the plasmid deposited with ATCC as Accession Number , j =z 
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P^( 



04 



At pa ge 11, lines 5 through 12 please replace the text with the follow ingparagrap^ 

In another embodiment, the invention features fragments of the proteins having the amino acid 
sequence of SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8, SEQ ID NO: 1 1 wherein the fragment 
comprises at least 15 amino acids {e.g., contiguous amino acids) of the amino acid sequence of SEQ ID 
NO:2, SEQ ID NO:5, SEQ ID NO:8, SEQ ID NO: 1 1 or an amino acid sequence encoded by the DMA 

il li ci t of the plmmid depoaitod *ith the ATCC aa Acccaoion Number , or — =■ In 

another embodiment, the protein, preferably an LGR6 protein, has the amino acid sequence of SEQ ID 
NO:2, SEQ ID NO:5, SEQ ID NO: 8 or SEQ ID NO: 11. 



At pag e 34, lines 22 through 30, please replace the text with the followin g - paragraph i _ 

The nucleotide sequence of the isolated mouse LGR6 cDNA (clone ftmzb048hl0) and its 
predicted amino acid sequence are shown in Figure 1 and in SEQ ID NOs.l and 2, respectively. A 
p la,.nid containing the uu c l cu tide acqu ei i c e u i t oding human LGR G waa depo se d m l h American T yp t» 
Culture Collec t i o n (ATCC ), 10 8 01 University Boulevard, Mimaaaaa, VA 20110 2209, on 

the terms of the Dudapcot 



assigned Accc3oion Number . 



This deposit will be maintained under t 



Ti e aty on the International Recogni t i o n o f the Deposit o f Microorganism, f ui d ie Purpo s es of Pn trnt 
ri u ccdurc. This d ep osit waa made m e rely aa a conv e ni e nce for thoac u f AM in the art and ia n o t nn _ 
n^^nninn thnt n Hn.pnnit iarcouircd undcr35U.S.C. §112. 



At page 36, lines 5 through 14, please replace the text with the following paragraph^ 



" The nucleotide sequence of the isolated full length human LGR6 cDNA (clone Fbhl50881) and 

its predicted amino acid sequence are shown in Figure 14 and 15, and in SEQ ID NOs:10 and 11, 
respectively. A plasmid containing die nucleotide , e qucncc encoding human LGR6 w depoaited with 
American Type Cul t ure Collection (ATCC ), 10801 Uui.mity Boulewd, Manasaaa, VA 20110 2200, 

and assign e d Acccaoion Number . Thu deposit will be main t ain e d u nder the t erm s o f 

the Dudapcat Treaty on the Internati o nal Recognition u f the Deposit of Mi ciu organisms for the Purpoaeo 
u f Patent Proccduie. Tliia depoait w i u made merely a, a convenienc e fo r those of akill in the art and ia 
nnt nn nriminsion that a deposit is required under 35 U.S.C. § 1 12. - 



6"] 



At page?7, lines 21 through 29, please replace the text with the following paragraph: 

-fhe nuc ieotide sequence of the isolated huinan LGR6 cDNA (clone fahr) and its predicted amino 



acid sequence are shown in Figures 4 and 5, and in SEQ ED NOs:4 and 5, respectively. Aplasmid 

encoding human fahr was deposited with American Type Culture 



containing the nucleotide sequence 
Collection (ATCC ), 10801 University B o ulevard, Manasaaa, VA 20110 2209, on 



. and assigned 
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Accession Number . This deposit will be maintained under the terms of the Budapest Treaty on 

the International Recognition of the Deposit of Microorganisms for the Purposes of Patent Procedure. 
This deposit was made merely as a convenience for those of skill in the ail and is not an admission that a 
deposit is required under 35 U.S.C. § 1 12. . . . — 



At page 41, line 21 through page 42 line 9, ple ase replace the text with the following paragraphs: 

A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO: 4, SEQ ID NO:6, SEQ ID NO:7, SEQ 
ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide sequence of the DNA insert of the plasmid 

deposited with ATCC as Accession Number , , or a portion thereof , can be isolated 

using standard molecular biology techniques and the sequence information provided herein. Using all or 
portion of the nucleic acid sequence of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ 
ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 1 2, or the nucleotide sequence of the DNA insert 

of the plasmid deposited with ATCC as Accession Number , as a hybridization 

probe, LGR6 nucleic acid molecules can be isolated using standard hybridization and cloning techniques 
(e.g., as described in Sambrook, J., Fritsh, E. R, and Maniatis, T. Molecular Cloning: A Laboratory 
Manual. 2nd, ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, 1989). 

Moreover, a nucleic acid molecule encompassing all or a portion of SEQ ID NO:l, SEQ ID 
NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12rer 
the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC ao Accession Number 
or — can be isolated by the polymerase chain reaction (PCR) using synthetic oligonucleotide 
primers designed based upon the sequence of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 
NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 1 2, o r the nucleotide sequence of the 
DNA insert of the plasmid deposited with ATCC as Accession Number , or 



At page 43 line 14 through page 47 line 3, please rep lace the text with the following: 



In another preferred embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule which is a complement of the nucleotide sequence shown in SEQ ID NO:l, SEQ 
ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12; 
or the nucleotide sequence of the DNA insert of the plasmid deposited with ATCC ao Accession Number 
— , or a portion of any of these nucleotide sequences. A nucleic acid molecule 



-er- 



which is complementary to the nucleotide sequence shown in SEQ ID NO: 1, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 1 2, or the nucleotide 
sequence of the DNA insert of the plasmid deposited with ATCC as Accession Number , 
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or is one which is sufficiently complementary to the nucleotide sequence shown in SEQ ID NO:l, 

SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID 
NO: 12 , or the nucleotide sequence of the DMA insut of the plasmid deposited with ATCC as Accession 

Number , or — ■ such that it can hybridize to the nucleotide sequence shown in SEQ ID 

NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ 
ID NO: 1 2, or the nucleotide sequence of the DMA insert of the plasmid deposited with ATCC as 

Accession Number , or , thereby forming a stable duplex. 

In still another preferred embodiment, an isolated nucleic acid molecule of the present invention 
comprises a nucleotide sequence which is at least about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or 
more homologous to the entire length of the nucleotide sequence shown in SEQ ID NO: 1, SEQ ID NO:3, 
SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12, er-the 
entire length of the nucleotide sequence of the DMA insert of the plasmid deposited with ATCC as 
Accession Numbu , _=^ = , or a portion of any of these nucleotide sequences. 



A. LGR6 Nucleic Acid Fragments 

Moreover, the nucleic acid molecule of the invention can comprise only a portion of the nucleic 
acid sequence of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:9, SEQ ID NO: 10, SEQ ID NO: 1 2, or the nucleotide sequence of die DNA insert of the plasmid 

deposited with ATCC as Accession Number =rer=z. for example a fragment which can be used 

as a probe or primer or a fragment encoding a biologically active portion of an LGR6 protein, e.g., a 
fragment comprising nucleotides 422 to 563 of SEQ ID NO: 1, which encodes a leucine-rich repeat of 
mouse LGR6. Alernatively, a fragment comprising nucleotides 192 to 362 of SEQ ID NO:4, which 
encodes a leucine-rich repeat of human LGR6 can be used. The nucleotide sequence determined from the 
cloning of the LGR6 gene allows for the generation of probes and primers designed for use in identifying 
and/or cloning other LGR6 family members, as well as LGR6 homologues from other species. 

The probe/primer typically comprises substantially purified oligonucleotide. The oligonucleotide 
typically comprises a region of nucleotide sequence that hybridizes under stringent conditions to at least 
about 12 to 15, preferably about 20 to 25, more preferably about 30, 35, 40, 45, 50, 55, 60, 65, or 75 
consecutive nucleotides of a sense sequence of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 
NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucle o tide sequence of the 

DNA insert of the plasmid deposited with ATCC as Accession Number , or , of an 

anti-sense sequence of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ 
ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide sequence of the DNA insert of the plaomid 

d ep oaited with ATCC as Accession Number , or =, or of a naturally occurring allelic 

variant or mutant of SEQ ED NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
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NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide sequence of the DNA insert of the plasmid 
HopnQitpH with ATCC ns Accession Number . or — . 

In an exemplary embodiment, a nucleic acid molecule of the present invention comprises a 
nucleotide sequence which is 439, 440, 450-500, 500-550, 537, 550-600, 600-650, 650-700, 700-750, 
750-800, 800-850, 850-900, 950-1000, 1100-1200, 1200-1500, 1500-2000, 2000-2500, 2500-3000, 3000- 
3500 and 3500-3600 nucleotides in length and hybridizes under stringent hybridization conditions to a 
nucleic acid molecule of SEQ ID NO:l, or 439, 440, 450-500, 500-550, 537, 550-600, 600-650, 650-700, 
700-750, 750-800, 800-850, 850-900, 950-1000, 1100-1200, 1200-1500, 1500-2000, 2000-2500, 2500- 
3000, 3000-3500 and 3500-3600 nucleotides in length and hybridizes under stringent hybridization 
conditions to a nucleic acid molecule of SEQ ID NO:3 , or the nucleotide sequence of the DNA insert of 
the plasmid deposited with ATCC as Accession Number . 

In yet another exemplary embodiment, a nucleic acid molecule of the present invention comprises 
a nucleotide sequence which is 481, 490-500, 500-550, 537, 550-600, 600-650, 650-700, 700-750, 750- 
800, 800-850, 850-900, 950-1000, 1 100-1200, 1200-1500, 1500-2000, or 2000-2300 nucleotides in length 
and hybridizes under stringent hybridization conditions to a nucleic acid molecule of SEQ ID NO:4, or 
481, 490-500, 500-550, 537, 550-600, 600-650, 650-700, 700-750, 750-800, 800-850, 850-900, 950- 
1000, 1 100-1200, 1200-1500, 1500-2000, or 2000-2300 nucleotides in length and hybridizes under 
stringent hybridization conditions to a nucleic acid molecule of SEQ ID NO:6 , or the nucleotide sequence 
of the DNA insert of the plasmid deposited with ATCC as Accession Number 

In another embodiment, a nucleic acid molecule of the present invention comprises a nucleotide 
sequence which is 167, 170-200, 200-220, 220-240, 240-260, 260-280, 280-300, 300-320, 320-340, 340- 
360, 360-380, 380-400, 400-420, 420-440, 440-460, 460^80, 490-500, 500-550, 537, 550-600, 600-650, 
650-700, 700-750, 750-800, 800-850, 850-900, 950-1000, 1100-1200, 1200-1500, or 1500-1899 
nucleotides in length and hybridizes under stringent hybridization conditions to a nucleic acid molecule 
comprising nucleotides 1-1899 of SEQ ID NO:4, or SEQ ID NO:6 , or the nucleotide sequence of the 
DNA insert of the plasmid deposited with ATCC as Accession Number . 

In yet another embodiment, a nucleic acid molecule of the present invention comprises a 
nucleotide sequence which is 250-500, 500-750, 750-1000, 1000-1200, 1200-1400, 1400-1600, 1600- 
1800, 1800-2000, 2000-2174, 2175, 2176-2200, 2200-2400, 2400-2600, 2600 or more nucleotides in 
length and hybridizes under stringent hybridization conditions to a nucleic acid molecule comprising SEQ 
ID NO:7, or SEQ ID NO: 9 , or the nucleotide sequence of the DNA insert of the plasmid deposited with 
ATCC as Accession Number . 

In yet another exemplary embodiment, a nucleic acid molecule of the present invention comprises 
a nucleotide sequence which is 1-50, 50-150, 150-250, 250-350, 350-438, 439, 440, 450-500, 500-550, 
537, 550-600, 600-650, 650-700, 700-750, 750-800, 800-850, 850-900, 950-1000, 1100-1200, 1200- 
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1500, 1500-2000, 2000-2500, 2500-3000, 3000-3500 and 3500-3600 nucleotides in length and hybridizes 
under stringent hybridization conditions to a nucleic acid molecule of SEQ ID NO: 10, or is 1-50, 50-150, 
150-250, 250-350, 350^38, 439, 440, 450-500, 500-550, 537, 550-600, 600-650, 650-700, 700-750, 750- 
800, 800-850, 850-900, 950-1000, 1100-1200, 1200-1500, 1500-2000, 2000-2500, 2500-3000, 3000-3500 
and 3500-3600 nucleotides in length and hybridizes under stringent hybridization conditions to a nucleic 
acid molecule of SEQ ID NO: 12 , or the nucleotide sequence of the DMA insert of the plasmid deposited 
with ATCC as Accession Number . 

Probes based on the LGR6 nucleotide sequences can be used to detect transcripts or genomic 
sequences encoding the same or homologous proteins. In preferred embodiments, the probe further 
comprises a label group attached thereto, e.g., the label group can be a radioisotope, a fluorescent 
compound, an enzyme, or an enzyme co-factor. Such probes can be used as a part of a diagnostic test kit 
for identifying cells or tissue which misexpress an LGR6 protein, such as by measuring a level of an 
LGR6-encoding nucleic acid in a sample of cells from a subject e.g., detecting LGR6 mRNA levels or 
determining whether a genomic LGR6 gene has been mutated or deleted. 

A nucleic acid fragment encoding a "biologically active portion of an LGR6 protein" can be 
prepared by isolating a portion of the nucleotide sequence of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide 

sequence of the DNA insert of the plaamid deposited with ATCC as Accession Number -r= 

or which encodes a polypeptide having an LGR6 biological activity (the biological activities of the 



LGR6 proteins are described herein), expressing the encoded portion of the LGR6 protein (e.g., by 
recombinant expression in vitro) and assessing the activity of the encoded portion of the LGR6 protein. 



At page 47, line 23, through page 48 line 13, please reolace jhe text with the following paragrap hs^ 



The invention further encompasses nucleic acid molecules that differ from the nucleotide 
sequence shown in SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID 
NO:9, SEQ ID NO: 10, SEQ ID NO: 1 2, or the nucleotide sequence of the DNA insert of the plaamid 

deposited with ATCC as Accession Number , or =, due to degeneracy of the genetic 

code and thus encode the same LGR6 proteins as those encoded by the nucleotide sequence shown in 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID 
NO: 10, SEQ ID NO: 12 , or the nucleotide sequence of the DNA insert of the plaamid deposited with 

ATCC as Accession Number , or • In another embodiment, an isolated nucleic acid 

molecule of the invention has a nucleotide sequence encoding a protein having an amino acid sequence 
shown in SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8 or SEQ ID NO: 1 1. 

In addition to the LGR6 nucleotide sequences shown in SEQ ID NO:l, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 1 2, or the nucleotide 
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sequence of the DNA insert of the plasmid deposited with ATCC as Accession Number , = 

or it will be appreciated by those skilled in the art that DNA sequence polymorphisms that lead to 

changes in the amino acid sequences of the LGR6 proteins may exist within a population (e.g., the human 
population). Such genetic polymorphism in the LGR6 genes may exist among individuals within a 
population due to natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer 
to nucleic acid molecules which include an open reading frame encoding an LGR6 protein, preferably a 
mammalian LGR6 protein, and can further include non-coding regulatory sequences, and introns. 



At page 49 line 3 through page 52 line 9, please replace the text with t h e following paragraphs: 

Moreover, nucleic acid molecules encoding other LGR6 family members and, thus, which have a 
nucleotide sequence which differs from the LGR6 sequences of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide 

sequence of the DNA insert of the plasmid deposited with ATCC a3 Accession Number ; 

or — are intended to be within the scope of the invention. For example, another LGR6 cDNA 
can be identified based on the nucleotide sequence of human LGR6. Moreover, nucleic acid molecules 
encoding LGR6 proteins from different species, and thus which have a nucleotide sequence which differs 
from the LGR6 sequences of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, 
SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide sequence of the DNA insert of the 

plasmid deposited with ATCC as Accession Number _, or are intended to be within 

the scope of the invention. For example, a mouse LGR6 cDNA can be identified based on the nucleotide 
sequence of a human LGR6. 

Nucleic acid molecules corresponding to natural allelic variants and homologues of the LGR6 
cDNAs of the invention can be isolated based on their homology to the LGR6 nucleic acids disclosed 
herein using the cDNAs disclosed herein, or a portion thereof, as a hybridization probe according to 
standard hybridization techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the invention is at least 
15, 20, 25, 30 or more nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
molecule comprising the nucleotide sequence of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 
NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide sequence of the 
DNA insert of the plasmid deposited with ATCC as Accession Number In other embodiment, the 

nucleic acid is at least 30, 50, 100, 150, 200, 250, 300, 307, 350, 400, 450, 500, 550, 600, 650, 700, 750, 
800, 850, 900, 950, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000, 2200, 2400, 
2600, 2800, 3000, 3200, 3400, 3500 or 3600 nucleotides in length. As used herein, the term "hybridizes 
under stringent conditions" is intended to describe conditions for hybridization and washing under which 
nucleotide sequences at least 60% homologous to each other typically remain hybridized to each other. 



(Page 10 of 20) 



Practitioner's Docket No. MPI99-037PIRCP1M 



Preferably, the conditions are such that sequences at least about 70%, more preferably at least about 80%, 
even more preferably at least about 85% or 90% homologous to each other typically remain hybridized to 
each other. Such stringent conditions are known to those Skilled in the art and can be found in Current 
Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting 
example of stringent hybridization conditions are hybridization in 6X sodium chloride/sodium citrate 
(SSC) at about 45°C, followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50°C, preferably at 55° 
C, and more preferably at 60°C or 65°C. Preferably, an isolated nucleic acid molecule of the invention 
that hybridizes under stringent conditions to the sequence of SEQ ID NO:l, SEQ ID NO:4, SEQ ID NO:7 
or SEQ ID NO: 10, corresponds to a naturally-occurring nucleic acid molecule. As used herein, a 
"naturally-occurring" nucleic acid molecule refers to an RNA or DNA molecule having a nucleotide 
sequence that occurs in nature (e.g., encodes a natural protein). 

In addition to naturally-occurring allelic variants of the LGR6 sequences that may exist in the 
population, the skilled artisan will further appreciate that changes can be introduced by mutation into the 
nucleotide sequences of SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ 
ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide sequence of the DNA insert of the plasmid 
HnpngitpH with ATCC nn Accfirwinn Number . or thereby leading to changes in 

the amino acid sequence of the encoded LGR6 proteins, without altering the functional ability of the 
LGR6 proteins. For example, nucleotide substitutions leading io amino acid substitutions at "non- 
essential" amino acid residues can be made in the sequence of SEQ ID NO:l, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12 , or the nucleotide 

sequence of the DNA insert of the plasmid deposited with ATCC as Accession Number , =z 

or A "non-essential" amino acid residue is a residue that can be altered from the wild-type 

sequence of LGR6 (e.g., the sequence of SEQ ID NO:2, SEQ ID NO:5 or SEQ ID NO:8 or SEQ ID 
NO: 11,) without altering the biological activity, whereas an "essential" amino acid residue is required for 
biological activity. For example, amino acid residues that are conserved among the LGR6 proteins of the 
present invention, are predicted to be particularly unamenable to alteration. Furthermore, additional 
amino acid residues that are conserved between the LGR6 proteins of the present invention and other 
members of the LGR6 families are not likely to be amenable to alteration. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules encoding LGR6 
proteins that contain changes in amino acid residues that are not essential for activity. Such LGR6 
proteins differ in amino acid sequence from SEQ ID NO:2, SEQ ID NO:5, SEQ ID NO:8, or SEQ ID 
NO: 1 1, yet retain biological activity. In one embodiment, the isolated nucleic acid molecule comprises a 
nucleotide sequence encoding a protein, wherein the protein comprises an amino acid sequence at least 
about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or more homologous to SEQ ID NO:2, SEQ ID 
NO:5, SEQ ID NO: 8 or SEQ ID NO: 11. 
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An isolated nucleic acid molecule encoding an LGR6 protein homologous to the protein of SEQ 
ID NO:2, SEQ ID NO:5 or SEQ ID NO:8 or SEQ ID NO: 1 1 can be created by introducing one or more 
nucleotide substitutions, additions or deletions into the nucleotide sequence of SEQ ID NO: 1, SEQ ID 
NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12t** 
the nucleotide sequence of the DNA insert of the plaamid deposited with ATCC as Accession Number 

or such that one or more amino acid substitutions, additions or deletions are 
introduced into the encoded protein. Mutations can be introduced into SEQ ID NO:l, SEQ ID NO:3, 
SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID NO: 12^f-tne 
nucleotide sequ e nce of the DNA insert of the pla s mid deposited with ATCC as Accession Number 

— by standard techniques, such as site-directed mutagenesis and PCR-mediated 



-er- 



mutagenesis. 

Preferably, conservative amino acid substitutions are made at one or more predicted non-essential 
amino acid residues. A "conservative amino acid substitution" is one in which the amino acid residue is 
replaced with an amino acid residue having a similar side chain. Families of amino acid residues having 
similar side chains have been defined in the art. These families include amino acids with basic side 
chains {e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged 
polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side, 
chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta- 
branched side chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, 
phenylalanine, tryptophan, histidine). Thus, a predicted nonessential amino acid residue in an LGR6 
protein is preferably replaced with another amino acid residue from the same side chain family. 
Alternatively, in another embodiment, mutations can be introduced randomly along all or part of an 
LGR6 coding sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for 
LGR6 biological activity to identify mutants that retain activity. Following mutagenesis of SEQ ID 
NO:l, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:10, SEQ 
ID N 0: 12 , or the nucleotide sequence of the DNA insert of the plasmid deposit e d with ATCC as 

Ac ces sion Number , or the encoded protein can be expressed recombinantly and the 

activity of the protein can be determined. — — ■ — — 



At page 54 line 29 through page 55 line 12 please replace the textwith the followjngparagraph: 



In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. Ribozymes 
are catalytic RNA molecules with ribonuclease activity which are capable of cleaving a single-stranded 
nucleic acid, such as an mRNA, to which they have a complementary region. Thus, ribozymes (e.g., 
hammerhead ribozymes (described in Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to 
catalytically cleave LGR6 mRNA transcripts to thereby inhibit translation of LGR6 mRNA. A ribozyme 
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having specificity for an LGR6-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an LGR6 cDNA disclosed herein (i.e., SEQ ID NO:l, SEQ ID NO:3 ( SEQ ID NO:4, SEQ ID 
NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO: 12 , ui Ll . c n ucleotide x qucncc of the 

DNA inaert of the plu , mid depo s ited mih ATCC as Ai cu aion Mumbci For 

example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide 
sequence of the active site is complementary to the nucleotide sequence to be cleaved in an LGR6- 
encoding mRNA. See, e.g., Cech et al. U.S. Patent No. 4,987,071; and Cech * al. U.S. Patent No. 
5,1 16,742. Alternatively, LGR6 mRNA can be used to select a catalytic RNA having a specific 
ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel, D. and Szostak, J.W. (1993) 
Science 261:1411-1418. . ■ " 



At page 67 lines 3 through 23, please replace the text with the foU owingl ■ - 

Any of the many well known protocols used for fusing lymphocytes and immortalized cell lines 
can be applied for the purpose of generating an anti-LGR6 monoclonal antibody (see, e.g., G. Galfre et al. 
(1977) Nature 266:55052; Getter et al. Somatic Cell Genet., cited supra; Ixrner, Yale J. Biol. Med., cited 
supra; Kenneth, Monoclonal Antibodies, cited supra). Moreover, the ordinarily skilled worker will 
appreciate that there are many variations of such methods which also would be useful. Typically, the 
immortal cell line (e.g., a myeloma cell line) is derived from the same mammalian species as the 
lymphocytes. For example, murine hybridomas can be made by fusing lymphocytes from a mouse 
immunized with an immunogenic preparation of the present invention with an immortalized mouse cell 
line. Preferred immortal cell lines are mouse myeloma cell lines that are sensitive to culture medium 
containing hypoxanthine, aminopterin and thymidine ("HAT medium"). Any of a number of myeloma 
cell lines can be used as a fusion partner according to standard techniques, e.g., the P3-NSl/l-Ag4-l, P3- 
x63-A g 8.653 or Sp2/0-Agl4 myeloma lines. These myeloma lines are available from ATCC® . 
Typically, HAT-sensitive mouse myeloma cells are fused to mouse splenocytes using polyethylene glycol 
("PEG"). Hybridoma cells resulting from the fusion are then selected using HAT medium, which kills 
unfused and unproductively fused myeloma cells (unfused splenocytes die after several days because they 
are not transformed). Hybridoma cells producing a monoclonal antibody of the invention are detected by 
screening the hybridoma culture supernatants for antibodies that bind LGR6, e.g., using a standardHJSA 
assay. 



At page 75 line 24 through pa ge 76 line 17 please replace the text with the following pa ragraph: 



A transgenlclrdmdtf the invention can be created by introducing an LGR6-encoding nucleic 
acid into the male pronuclei of a fertilized oocyte, e.g., by microinjection, retroviral infection, and 
allowing the oocyte to develop in a pseudopregnant female foster animal. The LGR6 cDNA sequence of 
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SEQ ID NO: 1, SEQ ID NO:4, SEQ ID NO:7 or SEQ ID NO: 10 can be introduced as a transgene into the 
genome of a non-human animal. Alternatively, a nonhuman homologue of a human LGR6 gene, such as 
a mouse or rat LGR6 gene, can be used as a transgene. Alternatively, an LGR6 gene homologue, such as 
another LGR6 family member, can be isolated based on hybridization to the LGR6 cDNA sequences of 
SEQ ID NO: 1, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID 
NO: 10 or SEQ ID NO: 12 , or the DNA insert of the plasmid deposited with ATCC as Accession Number 

or - (described further in subsection I above) and used as a transgene. Intronic 
sequences and polyadenylation signals can also be included in the transgene to increase the efficiency of 
expression of the transgene. A tissue-specific regulatory sequence(s) can be operably linked to an LGR6 
transgene to direct expression of an LGR6 protein to particular cells. Methods for generating transgenic 
animals via embryo manipulation and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866 and 4,870,009, both 
by Leder et al, U.S. Patent No. 4,873,191 by Wagner et al and in Hogan, B., Manipulating the Mouse 
Embryo, (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986). Similar methods are 
used for production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presence of an LGR6 transgene in its genome and/or expression of LGR6 mRNA in tissues or 
cells of the animals. A transgenic founder animal can then be used to breed additional animals carrying 
the transgene. Moreover, transgenic animals carrying a transgene encoding an LGR6 protein can further 
be bred to other transgenic animals carrying other transgenes. 



At page 98 line 20 through page 99 line 2, please re place the text with the following: 

An exemplary method for detecting the presence or absence of LGR6 protein or nucleic acid in a 
biological sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting LGR6 protein or nucleic acid {e.g., mRNA, 
genomic DNA) that encodes LGR6 protein such that the presence of LGR6 protein or nucleic acid is 
detected in the biological sample. A preferred agent for detecting LGR6 mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to LGR6 mRNA or genomic DNA. The nucleic acid 
probe can be, for example, a full-length LGR6 nucleic acid, such as the nucleic acid of SEQ ID NO: 1, 
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 10, SEQ ID 

NO: 12 or the DNA insert of the plasmid deposited with ATCC as Accession Number , 

or or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides 
in length and sufficient to specifically hybridize under stringent conditions to LGR6 mRNA or genomic 
DNA. Other suitable probes for use in the diagnostic assays of the invention are described herein. 



At page 1 13 line 10 through page 1 14, line 13, please replace the text with the following paragraphs: 
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The sequence of the entire clone was determined and found to contain a methionine-initiated open 
reading frame of about 967 amino acids. Signal peptide algorithms predict that mouse LGR6 
(ftmzb048hl0) contains a signal peptide (about amino acids 1-23 of SEQ ID NO:2). The mature protein 
is approximately 943 amino acid residues in length (from about amino acid 24 to amino acid 967 of SEQ 
ID NO:2). The nucleotide sequence encoding the mouse LGR6 (ftmzb048hl0) precursor protein is 
shown in Figure 1 and is set forth as SEQ ID NO: 1. The full length protein encoded by this nucleic acid 
comprises about 967 amino acids and has the amino acid sequence shown in Figure 1 and set forth as 
SEQ ID NO:2. The coding region (open reading frame) of SEQ ID NO: 1 is set forth in SEQ ID NO:3. 
The clone compriaing the entire coding region of human LGR6 was dcpoaitul with the American Type 

Culture Collection (ATCC), Rockvillc, Maryland, on , 1999, and u^igncd Acccoaion No. 

. presently in Manaa3as, Virginia. 

Based on the mouse ftmzb048hl0 sequence, primers were designed and used to screen a human 
brain library (obtained from Clonetech). Positive human clones were identified. Subsequently, 5' RACE 
PCR was used to obtain a partial nucleotide sequence shown in Figure 4 and set forth as SEQ ID NO:4. 
The protein encoded by this nucleic acid comprises about 633 amino acids and has the amino acid 
sequence shown in Figure 5 and set forth as SEQ ID NO:5. The coding region (open reading frame) of 
SEQ ID NO:4 is set forth in SEQ ID NO:6. Further DNA sequence analysis of the human fahr clone was 
used to identify additional nucleotide sequences encoding LGR6, as shown in Figure 8 and set forth as 
SEQ ID NO:7. The protein encoded by this nucleic acid comprises about 736 amino acids and has the 
amino acid sequence shown in Figure 8 and set forth as SEQ ID NO:8. The coding region (open reading 
frame) of SEQ ID NO:7 is set forth in SEQ ID NO:9 . Tin clone compriaing the entire coding region of 
human LGR6 waa depoaited with the American Type Culture Collection (ATCC), Rockvillc, Mar/land, 
on . 1999. and assigned Acccsaion No. , presently in Manasaaa, Virginia. 

Further DNA sequence analysis of the human fahr clone was used to identify the full length 
nucleotide sequences encoding human LGR6, as shown in Figure 14 and set forth as SEQ ID NO: 10. The 
protein encoded by this nucleic acid comprises about 967 amino acids and has the amino acid sequence 
shown in Figure 15 and set forth as SEQ ID NO: 1 1. The coding region (open reading frame) of SEQ ID 
NO: 10 is set forth in SEQ ID NO: 12. The clone compriaing the entire coding region of human LGR6 waa 
deposited with the American Type Culture Collection (ATCC), Roclcville, Maryland, on - 
1999, and assigned Accession No. , presently in Manaasaa, Virginia. 
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